Scaling the sanitation ladder decreases exposure to various illnesses including diarrheal disease, soiltransmitted helminths and trachoma. In rural Zambia, community-led total sanitation (CLTS) has been deployed to help Zambians scale the sanitation ladder. Analysis of monthly routine surveillance data of village-level sanitation coverage of 13,688 villages shows that villages moved up the sanitation ladder following CLTS intervention with more than one third of villages achieving 100% coverage of adequate sanitation. Villages also moved down the sanitation ladder -approximately half of those achieving 100% coverage of adequate sanitation also dropped from that coverage at some point during monitoring. Larger villages were less likely to achieve 100% coverage, and more likely to drop if they did achieve 100% coverage. Drops were more likely to occur during the wet season. Of those villages dropping from 100% coverage, more than half rebounded to 100% coverage. The adequate latrine components most likely to drop off from 100% coverage were handwashing stations and lids to cover holes, both key components in preventing disease transmission. These results have implications for water, sanitation and hygiene (WASH) programming -sustained support may be required to ensure villages move up the sanitation ladder and stay there.
Chiengi District becoming open defecation free in 2015 (Zimba et al. ) . CLTS has been thoroughly explained elsewhere (Kar & Milward ) ; in brief CLTS is a departure from supply-driven interventions that aim to provision communities with sanitation and leverages pride, shame, disgust and fear within a community during a 'triggering' event to prompt collective action and create demand toward ensuring adequate sanitation in communities (Kar ) . Following the community triggering, a volunteer community champion monitors the uptake of sanitation access and reinforces collective action of the community.
In Zambia the goal is for every household to have an adequate latrine defined as a latrine with measurable components including: a smooth cleanable floor, a lid to completely cover the hole, a structure that provides privacy and a handwashing station with water and soap or ash. This definition includes a lid to prevent fly vectors from transmitting fecal material out of the latrine and a handwashing station to ensure access to basic hygiene facilities. Herein we use routine monitoring data to describe village coverage 
Analysis
We examined the mobility up and down the sanitation ladder using time-to-event analyses to determine the time to reach 100% adequate sanitation coverage, time to drop in coverage in one or more of the adequate parameters below 100% and time to regain 100% adequate sanitation coverage. We used a Cox proportional hazard model while accounting for village size (categorized into quintiles), time since CLTS triggering (categorized into quintiles) and wet or dry season. Time since triggering is determined with the first report that is sent by the community sanitation volunteer. The volunteer will conduct the triggering and then collect the first report immediately afterwards. This first report also serves as the baseline sanitation coverage for the village. The months December through April were categorized as wet and the months May through November were categorized as dry in Zambia. We additionally account for province as a covariate in the model and district as a shared frailty. All analyses were conducted in Stata version 13.1.
RESULTS
As of August 2015, 13,688 villages reported into the information system with the first village reporting in July of 2013. Village size ranges from 1 to 6,082 houses with a mean of 45.3 houses. Time since CLTS triggering ranged from 1 month to 26 months with a mean of 14.8 months.
Villages achieving 100% adequate sanitation facility coverage and moving up the sanitation ladder Of the 13,688 villages in the information system, 4,646 (33.9%) achieved 100% coverage at some point. Of the 4,646 villages ever reaching 100% adequate sanitation facility coverage, 1,250 (26.9%) were classified as such in the first reporting month and were excluded from the time-toevent analysis. These villages were not included in the time to 100% adequate sanitation facility coverage, but were included in all other analysis. Of the various latrine components, handwashing stations and lids were the slowest to reach 100% village coverage with mean times of 5.05 and 4.99 months, respectively (Table 1 ). Figure 3 describes the time to achieve 100% coverage of adequate latrine parameters with time ranging from 1-25 months.
The time-to-event analysis shows that (a) smaller villages reached 100% coverage more quickly, (b) time since CLTS triggering was not associated with the probability of reaching 100% coverage, and (c) reaching 100% coverage was less probable during the rainy season (Table 2) .
Villages moving down the sanitation ladder
At some point following achievement of 100% adequate sanitation facility coverage, 41.9% of the 4,646 villages fell below 100% coverage of at least one of the latrine components, with handwashing stations followed by lids being the most common components to fall below 100%. Of villages that dropped, 88.4% of them experienced a drop in coverage of a handwashing station, and 77.7% of them experienced a drop in coverage of a lid covering the hole.
When isolated, 12.7% of all drops from 100% access to adequate sanitation were solely caused by handwashing stations and 3.3% were solely caused by a drop in coverage of lids (Tables 3 and 4 ). (Table 5) .
Villages moving back up the sanitation ladder
Of the 1,947 villages that attained 100% adequate sanitation facility coverage and then dropped below 100% in one or more of the parameters, 55.3% regained 100% coverage of parameters with most of those doing so within 5 months of dropping and a large portion regaining the month following the drop (Figure 3(c) ). Moving back up the sanitation ladder was not associated with village size and there was no apparent trend with time since CLTS triggering (Table 6) These analyses were conducted using routinely gathered monitoring data from the Zambian MLGH (Markle et al.
). These data were extensive both in space and time,
allowing for a unique analysis that would not be possible via surveys or through other data collection methods.
Improving monitoring systems in sanitation will further understanding on how to ensure sustainable sanitation uptake.
CONCLUSION
In general, great improvements in access to sanitation have been achieved because of the CLTS program in Zambia including the first 'open defecation free' district, Chiengi, in sub-Saharan African (Zimba et al. ) . We now know that achieving 100% coverage of adequate sanitation facilities is often not a static state and that many villages will regress especially in terms of handwashing facilities with water and soap or ash and the presence of lids. These results highlight serious threats to maintaining adequate sanitation in Zambia following CLTS intervention.
As the world pushes toward the sustainable development goals of sanitation for all by 2030, programs, governments and communities must address the behavioral tendency of communities to move both up and down the sanitation ladder. Without continued behavioral change efforts accompanied by routine surveillance of sanitation aspects, we are unlikely to achieve that goal and risk further morbidity and mortality associated with poor sanitation standards.
